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ABSTRACT  

In order to gain more insight in the prevention of health complaints of military personnel after deployment, 
the Dutch Ministry of Defense has appointed the Prevention and Health Department of the Netherlands 
Organization for Applied Scientific Research (TNO) to develop a new Health Monitoring Instrument (HMI). 
The aim was to draft a compact questionnaire, which should provide an indication of the general health 
condition of the individual soldier. By using the HMI exactly 6 months after the end of the deployment and by 
editing some questions explicitly about the deployment, it should be possible to use the questionnaire for 
monitoring both the general health condition and possible problems related to the deployment. Individual 
health profiles and derived group tables can be generated automatically by using the SPSS program. It is 
possible to draw up general health profiles with accessory risk profile. In case individual soldier scores a 4 or 
higher, it is advisable to investigate if special care, or intensifying present care, is desirable. With this health 
surveillance instrument it is not only possible to monitor the individual health status, but also the health status 
of groups. 

1.0 INTRODUCTION 
In order to gain more insight in the prevention of health complaints of military personnel after deployment, 
the Dutch Ministry of Defense has appointed the Prevention and Health Department of the Netherlands 
Organization for Applied Scientific Research (TNO) to develop a new Health Monitoring Instrument (HMI). 
This instrument should preferable be used together with the already existing psychosocial questionnaire. 

The urge to do more on health monitoring was originated on the several complains after the UN missions in 
Cambodia, Uganda en Bosnia in the nineties of last century. The minister of Defense installed several 
commissions (Mrs. Thiesinga was chairman in several of this commissions) to advise about improvements in 
the post deployment care. Since then a better structure for care for veterans was organized in the Netherlands, 
for instance a separated Institute for Veterans. One of the advises was also to make a HMI. 

2.0 MEANING 
There were 3 meanings formulated for the project. The first was to make a monitoring instrument in the form 
of a small questionnaire of no more than 10 pages. The maximum of pages was necessary because the 
questionnaire should be combined with the existing psychosocial questionnaire and a too much paperwork 
could result in a too big non response. 
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The instrument was meant to be used for the total health situation of every military post deployment.  

De second meaning was to develop an individual scoring system on which base for every single military a 
short health profile can be made. If a too high health risk profile is scored, the person can be invited for a 
further consult to determine if more or specific health care is necessary and or wanted.  

The third meaning was to make a standard rapport in which on group level the health situation is described. 
This rapport can be used to compare different deployments or other parameters. 

3.0 THE WAY OF WORKING 
The make a new questionnaire an inventory was made of information on health of military and the way that 
screenings instruments were used to get that information. A selection was made to get only those 
questionnaires, which could or should predict health problems in the post deployment situation caused by the 
deployment. The literature recherché was validated with the opinion of the defense public health experts.  

Literature was also found in the special health problem investigations that followed specific deployments 
(Cambodia and UNPROFOR), and done by university institutes or TNO. The post deployment medical en 
social rapport’s of the Royal Netherlands Navy and Royal Netherlands Army were used and the advises and 
suggestions that were given in the past to develop a generic health monitor instrument.. 

It appeared to be necessary to get more information on screening and on detection of health care problems. So, 
a Medline-search focused on health of military, Gulf War Syndrome, Chronic Fatigue Syndrome and generic 
instruments to monitor the health situation of groups of employers. On base of this information it was decided 
which indicators were the most appropriate to monitor the health situation of military. Baseline for the 
development of the HMI-instrument was to use as much as possible standard scales and questionnaires, that 
are used in the civil community or in the military. 

This makes it better possible to use the results of the questionnaires and compare them to the standards. The 
following surveys and questionnaires are (for instance) used for selection: 

- The Veteran survey that was done by order of the Ministry of Defense  (Bramsen et al, 1997),  

- The post-deployment survey of the psychological department of the army (AIH)(Flach & Zijlmans, 1998), 

- The Cambodia complain study (De Vries et al, 1998; 2000)  

- The periodic health surveys that are used by the occupational health department of the army.     

Because of the specific target of the HMI-instrument questions are added to gain insight in the different health 
risks during deployment, that can have influence on the health perception of a military. The different civilian 
health questionnaires and the selected instruments, with their possibilities and problems are discussed in the 
original rapport (TNO, 2003).  
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4.0 THE HMI-QUESTIONNAIRE 
The Netherlands Defense organization wanted to have an instrument, which could give as well individual 
information as information on group level. On both levels there should be insight in: 

• Prevalence of health problems post deployment 
• Changing in (number and sort) health problems post deployment; 
• (experienced) exposure to risk factors (not only focused on stress or psychological factors,  

but all factors that can potential influence health); 
• the (social medical) health care needs, that are related to this. 
 
The instrument had to be as compact as possible, to make it easier to combine the existing psychosocial 
questionnaire and keep the non-response as low as possible. The combination should not exceed 10 pages. 
In the psychosocial questionnaire several items are asked, which are also necessary for the interpretation of  
the health situation. That is the case not only for name, addresses, demographic and background variables, but 
also the PTSD-list and exposing experiences. Those items are also part of the HMI results. 
  
All those considerations were part of the discussion and at the end a selection was made in 10 clusters for the 
HMI:  

- General health situation (inclusive functional disorders). 

- Experienced heath and experienced relation to deployment 

- Diseases and long-lasting health problems 

- Acute health problems and infectious diseases 

- Non-specific complains/post deployment complains 

- Fatigue 

- Sleeping problems 

- PTSD 

- Functional disorders 

- Extra load (burden) factors 

These ten clusters are related to health and possible exposure of risks. Above that some questions concern the 
use of healthcare and the need for healthcare. 

In the original rapport the considerations are explained around the decision to involve certain questions or not. 
In every cluster there was a decision about the most appropriate questionnaire. If this was a general (civilian) 
questionnaire there was a discussion if this instrument was also applicable in the military setting. If necessary 
there were made some adjustments to make in better usable in the military setting, but without changing the 
original formulation so much, that the results are not anymore to compare with the standards. 



 

 

4.1. The individual health profile 

In table 1 is written which scores are used as normal in the different clusters. The following starting points per 
cluster are used for the score: 

• First the scores are used on base of references in articles. As much as possible the official and standard 
scores in the literature is used, if possible based on a military population.  

• Above that per cluster a second score is made based on remarks with respect on content (unless there was 
no real reason to detect).   

• If the score exceeds the lowest point this is called “a risk factor”. If the highest point is exceed there is “a 
signal”.   

• If there is no reasonable theoretical base for the threshold for “risk factor”  or “signal” (for instance: there 
is no or not yet information about references) the threshold is decided on by the experts committee using 
the references in the pilot.   

• If there was no usable external norm for a separate indicator it was decided, that in the pilot no more than 
20% should exceed the threshold point. It was kept in mind, that the pilot population had a quiet “normal“ 
deployment without special risks or expected health problems.  

• Even if the scores for the threshold points were scientifically based, the criteria are adjusted on base of the 
results in the pilot. This is applicable for the individual clusters of questions and scales but als the 
combinations. 

For the amount of exceeding of the thresholds (“risk” and “signal”) a score can be counted per person. In the 
expert group a decision is made on the preferable action, that should follow than. Till now the opinion is, that 
in such a case the professional (doctor or psychologist) will make contact by telephone. In the conversation 
both can agree upon the need for further contact with a special medical doctor or psychologist. Before this call 
is made there is tuning between medical and psychological expertise.  

The results of those calls can be used in the evaluation of the HMI and decisions about adjustment of the 
thresholds. 

To calculate the individual score the following principles were used: 

• Score = 1 if the “risk threshold is passed, but not the “signal” point. 

• Score = 2 if the “signal” point is passed.  

• Per cluster gets because of that the score 0 (no exceeding of any threshold), 1 (passing risk-border) or 2 
(passing signal border).  

• All the clusters are counted together and that is the total score.  

If the total is higher than 4 the military are qualified for follow-up. This is the case if: 

• Minimum of 2 signals; or 

• Minimum 1 signal in combination with a minimum of 2 risk factors or, 

• Minimum 4 risk factors without any signal. 
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On base of the references it can be concluded, that cumulating of health problems is a better predictor for post 
deployment complains that the existence of a specific health problem. In the present way of counting it is 
assumed, that problems only need more active care, if more clusters are involved. If a lower threshold is used 
the group of “high health risks” will be to big, and the possibility of coincidence (for instance because a 
temporary problem like the flu) will be too great. 

4.2. Relation between HMI and Psychosocial questionnaire 

In the graphic (illustration 1) is shown what the relation is between the original psychosocial questionnaire 
and the new HMI. The relation between both post-deployment healthcare indicators is substantial and 
significant (p<.001). This is also caused because some psychosocial indicators were used in the HMI. Also in 
general, it is known, that there is always found a substantial correlation between psychological and other 
health indicators in surveys like this (Wessely, 2001; De Vries, 2001; Mulder & Reijneveld, 1999). 

In the graphic it can be seen, that of the 50 persons who have a positive indicator for further suggestion for the 
post-deployment healthcare on base of the HMI-algorithm exact the half (25 persons) will also be positive on 
base of the interpretation of the psychosocial questionnaire. 

The agreement on the group for which no further post deployment healthcare is necessary is much larger. On 
base of the HMI-protocol 209 of the 259 persons (80,7%) have so low amount of health problems reported, 
that they don’t need further contact. In almost 95% of the cases, the psychological opinion is the same: no 
further healthcare proposal is needed for them. In 5% of the cases (12 persons) the psychologist, decided on 
base of the different answers on the list, that a telephonic contact was needed. 

When the 2 adjustments are compared, the conclusion can be made, that  the introduction of the HMI in the 
Defense post deployment period will lead to more military, for whom there is an (possible) indication for post 
deployment (health) care. To conclude if that is really the case other investigations are necessary. 

ILLUSTRATION 1 

Relation HMI and psychosocial 
questionnaire
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1 = positive score only in HMI 

2 = positive score in HMI and in 

      Psychosocial questionnaire  

3 = positive score only in Psychosocial 
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5.0 THE GROUP MONITORING 

The rapport about the results on group level is made in the format of a compact monitoring rapport. The 
information (graphics and tables) are generated right away from the statistic software, that is used for the data-
analyses (SPSS 11.0). That is the reason that in short time it is possible the produce a basis monitoring 
rapport. This is done to give quick insight in the most important health relevant characteristics of the deployed 
population. On this way it is possible to decide if (and if so: on which specific part) further investigation or 
healthcare is necessary. In every page, a health cluster is discussed. First, there is a short introduction in the 
items in the cluster. Than a table is shown in which the prevalence of health problems in that cluster is given. 
This is combined with the percentage of the deployed population in which the criteria are exceeded.  To get 
insight in the differences between subgroups 4 relevant background variables are divided: age (in 3 groups), 
rank (soldier, NCO, officer), type of contract (fixed short versus lifetime employment) and the if the 
contemporary deployment was the first deployment of those military.  These differences between the 
subgroups are validated on significance. 

A problem for interpretation of further differences is the small amount of people in the subgroups. No  
validated conclusions can than be thrown. 

Reporting of other items like adjustment problems and adaptation problems and opinion on preparation and 
post deployment care and items related on the home front are no subject of the group monitoring rapport if the 
HMI, but are the responsibility of the department, that deliver the psychosocial questionnaires.   

6.0 PILOT 
In the summer of 2002 there was a pilot of the combined questionnaire (the regular psychosocial questionnaire 
and the new HMI). This was a group of 855 military who were deployed in a peacekeeping mission SFOR 
(roulation 10) in 2001 to Bosnia. This group military consisted mostly of Army (90%) together with some of 
the Royal Military Police (10%). They got the questionnaire a half year after they had returned.  

Because the pilot was taken in a rather difficult period (summertime) the group that didn’t react got a new 
second chance. Both questionnaires were put in the computer at the psychological department of the Army. 
Both parts of the questionnaire got a unique identifier, via which combination of the two parts was possible. 
The anonymised HMI-information, together with some special psychosocial items (which were important to 
make a interpretation for the HMI) were given to TNO-PG. TNO made the analyze and rapport of the 
information. In the future, this work can be dome in the Defense organization without TNO. 

7.0 CONCLUSIONS 
From the pilot the conclusion can be made, that the HMI in general has met the demands. Because the obliged 
maximum of pages (6 pages) there were some concessions in the possibility to ask more questions on certain 
health aspects. Some questions seemed to give only a little extra information. If questions add only a 
prevalence of less than a few percent it can be decided to skip those questions if a more compact questionnaire 
is necessary, unless the question is integral part of a validated questionnaire. The contemporary HMI-list has 
to be seen as a prototype. Not only will changing the psychosocial list change the HMI but also should special 
risks during deployment have influence on the actual questionnaire. Moreover, not in the least: the results of 
scientific work and experiences with the list should develop the instrument.  

Also a further integration of psychosocial questions and health questions is necessary to  minimalism the 
overlap, as it is necessary to harmonize the work of the psychosocial and (social) medical departments.  
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It can already be advised, that 2 questions should be added, which are concentrated on the concept of 'Un-Met 
Needs'. This is the need for help or care, although this help or care is not in fact asked by the person. The 
questions about this are formulated in the Nemesis Survey (Bijl en Ravelli,1998). 

Evaluation of the made normscore of 4 points is necessary. It seems to give a good criteria for the decision to 
suggest more “care” to the military. This can better be validated if a randomized trial is made of selected 
people who got more care and (if possible) a selection of persons who didn’t get a suggestions of more care.  

If The HMI questionnaire is used on an other moment than 6 months post deployment, the profiles (scores) 
and questions have to be adjusted. On this moment in some questions the period of the validated questions 
happens to be synchronized with the 6 month deployment and the 6 month post deployment period for 
instance long-lasting health problems, use of healthcare system, un-met-needs) 

It is necessary to try to optimize the response. In the pilot the response was only 35%. The low, and 
sometimes selected response has consequences for the conclusions that can be made about the health situation 
of the total group. The conclusions (and the suggestion to give for more health care) for the individual 
respondent is in fact to trust. But still it has to be taken in account, that a substantial part of the deployed 
group, especially those with a higher risk for health problems (low rank, low educated and young military 
with a short time contract) do not in the same ratio take part in this health care monitor. 

May be the wish to give optimal individual healthcare (for which the personal identity is necessary) conflicts 
with  the wish to get an objective insight in the mental and physical health of the deployed military. Possible a 
“non response evaluation” can give more information about the background. Also can be thought about the 
possibility to give feed-back about the (eventually anonymized)l results and advises of the questionnaire. 

From the perspective of individual healthcare seems the relative low response not a very great problem, 
because everyone who wants the join, can join. However, the problem to keep in mind is, that the non-
response group exists especially from people with a higher amount of complains.  

The data from the questionnaires of different deployments should be put in a databank to get a military 
reference. Than it will be possible to compare different deployments and different (sub-) groups. Then it will 
be possible to detect patrons an signals in health complains in time. 

The questionnaire and the results of the pilot are available (in Dutch) via the authors.  
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TABLE 1 
Cluster criteria Eventual extra condition(s) 

Cluster 1A: Physical health general (SF-12)  

Criteria risk factor  PCS < 50  

Criteria signal Non  

Cluster 1B: Mental health general (SF-12)  

Criteria risk factor MCS < 50   

Criteria signal Non  

Cluster 2: Experienced health   

Criteria risk factor Experienced health rather bad or bad OR  
score now < 6: OR  
diminishment of score between 'pre deployment' and 'during or 
after deployment' >=1.5: Or  
diminishment score between 'pre deployment' and 'contemporary 
score >= 1.5  

Only if the diminishment of > 1.5 point is possible 
caused by the deployment. 

Criteria signal Experienced health rather bad or bad   

Cluster 3: Long-lasting health problems  

Criteria risk factor Minimum of 1 long-lasting or heavy complain in last year, which: Still is there and 

If no medical doctor is consulted for that in the last year. 

Criteria signal Minimum of 1 long-lasting or heavy complain in last year, which: Still is there and 

If no medical doctor is consulted for that in the last year. 

Was not there in the year before deployment. 

Cluster 4: Infectious diseases  

Criteria risk factor Often (3 times a year or more) of 1 of the 4 health problems and 
also: 

If no medical doctor is consulted for that; 

If the problem is post deployment more often than 
before. 

Criteria signal Non  

Cluster 5: Non- specific illness complains  

Criteria risk factor If since the departure to the past deployment there were a minimum 
of 3 complains (disregard the situation before)  

 

 

Criteria signal If since the departure to the past deployment there were often a 
minimum of 3 complains (disregard the situation before), if:  

 

Minimum of 2 complains of these we not regular 
existing before deployment; 

Or if the problem was more often there in the last year 
than in the year before deployment. (in the case of 
infectious diseases). 

Cluster 6: Fatigue   

Criteria risk factor Score >= 32 on 8 items from the CIS-Fatigue  

Criteria signal Score >= 37 on 8 items from the CIS-Fatigue   

Cluster 7: SCL-90 Sleeping problems  

Criteria risk factor Norm score of SCL-90 (3 items >= 6 (m) or 7 (f) If there was also a regular sleeping problem during or 
post deployment. 
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Criteria signal Non  

Cluster 8: PTSD   

Criteria risk factor Definition of partial PTSD: 

Score >= 1 on re-experiencing or 

Score >= 3 on Avoidance or 

Score >= 2 on Hyper arousal. 

 

Criteria signal Definition of full blown PTSD: 

Score >= 1 on re-experiencing and 

Score >= 3 on Avoidance and 

Score >= 2 on Hyper arousal. 

 

Cluster 9: Functional disorders  

Criteria risk factor Post deployment functional disorders (regardless of sort or how 
bad) in regular work 

 

Criteria signal Post deployment functional disorders (regardless of sort or how 
bad) in not to heavy work 

 

Cluster 10A: Experienced physical burden and bother during employment  

Criteria risk factor  During deployment inconvenience caused by 3 or more named 
factors (physical strain, climate, exposure to chemicals).  

If minimum of 1 of these had influence on the health. 

Criteria signal During deployment regularly inconvenience caused by 3 or more 
named factors (physical strain, climate, exposure to chemicals). 

If minimum of 1 of these has (according to the person) 
still influence on the health. 

Cluster 10B: experienced mental stress during deployment  

Criteria risk factor If the deployment was experienced as “rather or very” thrilling, 
threatening, or powerless 

If this was the case in minimum 1 of 3 questions. 

Criteria signal Non  

Cluster 10C: experienced mental stress, Life Events  

Criteria risk factor More than 1 rather touching to very touching situation in the period 
around the deployment.  

Without life event related to own health. 

Criteria signal Non  
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